P o t e n t i a l o f t h e A q u e o u s A g -A g 2S
Introduction
The aqueous A g -A g 2S 0 4 electrode is used as a reference in high tem perature -high pressure cyclic voltammetric studies of current/voltage curves ob tained during electrolysis, as well as potential assisted photoelectrolysis of aqueous sulfuric acid solution (up to 1 m) using semiconductor electrodes. At room tem perature, H g -H g 2C l2, H g -H g S 0 4 and A g-A gC l reference electrodes have been used. At high tem pera tures, however, use of Cl~ containing electrodes is restricted due to the increasing diffusion of C l-into the outer solution and its possible anodic oxidation, which leads to various alterations of the surface of the semiconductor electrodes. The interpretation of the voltammograms becomes very difficult or even im pos sible. In addition, the use of Hg containing electrodes at high temperatures is obviously prohibited because of the evaporation of Hg.
In [1] we have studied the therm odynamics of the A g -A g 2S 0 4 electrode up to 473 K and the corre sponding saturation pressures. The standard potential of the electrode, as well as its potential in aqueous N a 2S 0 4 solutions of different molalities were deter mined.
To prevent the liquid junction potential (AEj), which can not be calculated due to lacking values of the ion mobilities at high tem peratures and pressures, it should be advantageous to use sulfuric acid as inner solution of the A g -A g 2S 0 4 electrode which has the same molality as the one electrolyzed. On the other hand, we have recently found [1] 
Experimental
The potentiometric measurements were carried out in the high temperature -high pressure cell described in [2] . The air in the autoclave was replaced by pure Hydrogen (99.999%) at 31.5 bar and 298 K. Further initial pressures at 298 K were obtained by pressuriz ing with Argon to 80,130,185, 236, 287, 336, 382, 485, and 590 bar. These pressures increased with the tem perature to 60 and 146, 231, 326, 428, 528, 632, 732, 863, and 975 bar at 473 K. To obtain the hydrogen pressure pHl{T), only Argon was pressurized at 298 K in the autoclave, containing the same solutions, to the above initial pressures minus 31.5 bar, and the tem perature was increased to 473 K. pH2{T) resulted by subtraction of the two corresponding pressures. 
Results and Discussion
The potential of the cell (1) 
where a denotes the activity. To obtain E2{p, T), aH + (p, T) was calculated according to aH+= mH+yH+= (I + o c) m° yH+,
where mH+ and yH+ denote the actual molality and the activity coefficient of the hydrogen ion, a = the disso ciation degree of H SO 4 and m° = the stoichiometric molality of H 2S 0 4. Only the formation of H S 0 4 is considered in (5), since, according to Oscarson et al. [3] , the form ation of undissociated H 2S 0 4 takes first place at T > 573 K. yH+ was taken as the mean ionic activity coefficient y+ of H 2S 0 4. y± and a have been calculated previously by the authors [4] up to 473 K and 975 bar using the data given by Holmes and Mes mer [5] up to 473 K along with the corresponding saturation pressure and the values of the apparent formation constant of H S 0 4 determined by the au thors [6] up to 473 K and 975 bar. Table 1 shows the The calculation of the potential of the A g -A g 2S 0 4 half cell in aqueous N a 2S 0 4 solutions of different molalities given in [1] (without accounting for any diffusion term), has been carried out using the stoichio metric activity coefficient y of N a 2S 0 4 given in [7, 8] , which is based on complete dissociation. The form a tion of N a S 0 4 was neglected, since P abalan and Pitzer [9] found a good agreement between the exper imental solubility d ata of N a 2S 0 4 in water up to 300 °C and those calculated by them w ithout an ex plicit accounting for N a 2S 0 4 formation. However, the thermodynamic form ation constants of N a S 0 4 reported in [3] indicate that appreciable form ation of N a S 0 4 at least at high tem peratures takes place. The potential of the A g -A g 2S 0 4 electrode in 1 m N a 2S 0 4 solution was therefore recalculated taking the dissoci ation degree a and the mean ionic activity coefficient y± of N a 2S 0 4 as function of T into account. Accord ing to the data given by Helgeson, K irkham and Flowers [10] for aqueous N a2S 0 4, the pressure de pendence of Q, a, and y± is negligible up to 1 kbar at T up to 473 K. It remained, therefore unconsidered.
The apparent formation constants of N a S 0 4 in 1 m N a 2S 0 4 were calculated using the log K° values given in [3] and the Debye-Hückel-Term (DHT) due to log Q = log K° -4 A y I1/2/(l + B y d I l/2), (6) to obtain a according to Q = (l -a ) / m°a ( l + a ) .
Since the real ionic strength I results from
a has been iteratively determined by fitting (6), (7), and (8). The mean ionic activity coefficient y± was then calculated according to y± = [4y3/a ( l + a)2]1/3 . Table 2 shows Q and a of N a S 0 4 , the mean ionic activity and sulfate activity of 1 m N a 2S 0 4 solution, as well as the potential of the A g -A g 2S 0 4 electrode in it up to 473 K.
The recalculated values are in the whole not very different from those given in [1] due to the weak inter action between N a + and S 0 4~. They are higher by about 0.4% at 298 K to about 2% at 473 K. This is due to the increase of y ± with respect to y on decreas ing a.
